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(54) TREATMENT OF WASTE STACK GAS DESULFURIZATION EFFLUENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To remove an 
oxidizing material and selenium from a waste 
stack gas desulfurization effluent in one process 
by bringing at least one kind of metal selected 
from Fe, Mn, Ni and Cu into contact with the 
is effluent to remove the oxidizing material and 

selenium in the effluent. 
SOLUTION: The device 10 is formed with a 
. f reaction tank 12 wherein an introduced waste 
v! *" stack gas desulfurization effluent is allowed to 
react with at least one kind of metal selected from 
Fe, Mn, Ni and Cu or the metal compds., a pH 
regulating tank 14 and a settling tank 16. The 
effluent is introduced into the reaction tank 12, 
the pH is regulated, and ferrous chloride, e.g. 
powdery, is added to the effluent. The oxidizing 
material in the effluent is reduced by the ferrous 
chloride, and sulfur peroxide, for example, is 
converted into sulfate ion. The pH of the effluent 
is then regulated in the tank 14 to form iron hydroxide, and the effluent is introduced into 
the setting tank 16 to settle the iron hydroxide. The selenium is entrained by the iron 
hydroxide, coprecipitated and separated from the effluent. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the disposal method of flue gas 
desulfurization drain which removes an oxidizing substance and selenium (Se) from flue 
gas desulfurization drain efficiently simultaneously, concerning the disposal method of flue 
gas desulfurization drain. 
[0002] 

[Description of the Prior Art] In order to remove sulfur oxides, such as sulfurous acid gas, 
from exhaust gas, gas-liquid contact of exhaust gas and the lean solution is carried out, and 
the wet method of exhaust gas desulfurization which removes a sulfur oxide is used 
abundantly. A wet flue gas desulfurization process has a method to which gas-liquid 
contact of the exhaust gas is introduced and carried out into the lean solution which 
provided reaction vessels, such as a jet bubbling reaction tank, and was accommodated in 
the reaction vessel when divided roughly, and a method to which the spray of the lean 
solution is carried out, and gas-liquid contact is carried out into the exhaust gas which 
provides a spray type absorption tower and is introduced into an absorption tower. In 
addition, there is also the method of carrying out gas-liquid contact using a packed column. 
Provided the dust-removing tower upstream of the reaction vessel or the absorption tower 
(henceforth a reaction vessel etc.), in the conventional wet flue gas desulfurization process, 
before introducing into a reaction vessel etc., 2 tower type which contacts exhaust gas and 
cooling fluid with a dust-removing tower, and performs cooling and dust removing of 
exhaust gas beforehand was adopted, but. What is called a soot hybrid model stack gas 
desulfurization facility of the single bed type that omitted the dust-removing tower is also 
used abundantly as a result of improvement in performances, such as a reaction vessel in 
recent years. Although the oxidation tower was established in the latter parts, such as a 
reaction vessel, and oxidation treatment was performed in the conventional wet flue gas 
desulfurization process there, the method which oxidizes by a reaction vessel etc. is 
common now. 
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[0003]The lean solution used is the liquid which made the absorbent which fixes a sulfur 
oxide dissolved and/or suspended in water, and, generally uses the slurry form solution 
which made the absorbent of a lime compound system, for example, limestone, dissolved 
and/or suspended in water, carrying out gas-liquid contact of the sulfur oxide in exhaust gas 
to the lean solution by which the spray was carried out in the lean solution accommodated 
in reaction vessels, such as a jet bubbling reaction tank, or the spray type absorption tower 
- a lean solution ~ chemical absorption - and/or, physical absorption is carried out, and it 
reacts to water, oxygen, and limestone, it becomes gypsum fibrosum, and is removed from 
exhaust gas. The produced gypsum fibrosum serves as particles, and crystallization of it is 
carried out and it floats in a lean solution. 

[0004]The slurry which contains thickly the gypsum fibrosum which carried out 
crystallization is sent by the gypsum-fibrosum decollator, and gypsum fibrosum is 
separated there. Drawing 3 is a typical flow plan of the conventional gypsum-fibrosum 
decollator 1. In the conventional gypsum-fibrosum decollator 1, as shown in drawing 3 , it is 
discharged with the drainage pump 4 from partes basilaris ossis occipitalis of 2, such as a 
reaction vessel, the liquid is sent by a solid-liquid separator or the gypsum-fibrosum 
dehydrator 6, and gypsum fibrosum is separated from slurry there. Subsequently, after 
limestone powder is added, a reaction vessel etc. are returned to 2 as absorbent slurry, 
gas-liquid contact of some mother liquors is again carried out to exhaust gas, and some 
mother liquors are sent to the waste water treatment equipment 8 as flue gas 
desulfurization drain, and after purifying treatment is carried out, it is discharged to a river 
etc. The waste water treatment equipment 8 which carries out purifying treatment says the 
device which purifies flue gas desulfurization drain to such an extent that it can discharge 
treated waste water to a river etc. Waste water treatment equipment may be a device 
attached to a wet stack gas desulfurization facility, and may be public waste water 
treatment equipment. 

[0005]By the way, in the waste water treatment equipment which performs adsorption 
treatment and/or biological waste treatment to the flue gas desulfurization drain sent from a 
wet stack gas desulfurization facility these days, and processes flue gas desulfurization 
drain to predetermined water quality, The fact that degradation of the performance 
advances quickly and rapidly beyond anticipation is made an issue of, and it turned out that 
the cause is in the water quality of the flue gas desulfurization drain sent from a wet stack 
gas desulfurization facility. Here, adsorption treatment is a concept including not only the 
adsorption by adsorbent but the ion exchange treatment by ion-exchange resin, and 
biological waste treatment is carrying out waste water treatment biologically using a 
nitrifying bacterium, denitrifying bacteria, etc. With the problem, growth of the nitrifying 
bacterium and denitrifying bacteria which are used, for example by the denitrification 
process of flue gas desulfurization drain is checked, Therefore, it is that the nitrogen 
volume of the treated water discharged from waste water treatment equipment is 
increasing, and is that degradation of the organic matter adsorption resin currently used as 
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adsorbent to which COD in flue gas desuifurization drain is made to stick is unexpectedly 
quick. A phenomenon with the same said of the resin from which boron and fluoride are 
removed happens. 

[0006]This invention persons traced that it mainly had the cause that the concentration of 
the oxidizing substance contained in the flue gas desuifurization drain discharged from a 
wet stack gas desuifurization facility is high, as a result of inquiring about the degradation of 
the waste water treatment equipment mentioned above. Here, an oxidizing substance 
means the substance which has the oxidation ability contained in flue gas desuifurization 
drain, and sulfur peroxide, for example, S, 2 0 Q 2 ~ is also contained in it. An oxidizing 
substance is JIS K0102. It is an ingredient made in fixed quantity in the chlorine reduced 
property by colorimetry when it is operated according to it except having lengthened 
coloring time in the diethyl- P-phenylenediamine colorimetric assay method of a waste- 
industrial-waters test method and is in the stable developing state. Hereafter, this method is 
called DPD method. Only a sulfur peroxide can also be quantified among oxidizing 
substances by using ion chromatography, for example. 

[0007]ln flue gas desuifurization drain, a small amount of selenium (it calls by Se and the 
symbol of element hereafter) is contained. A little selenium compounds contained in 
exhaust gas carry out gas-liquid contact of it to a lean solution with a wet stack gas 
desuifurization facility, it is suspended to a lean solution, and it dissolves in a lean solution 
as Se compounds, such as selenic acid and selenious acid, it is contained in flue gas 
desuifurization drain, and the part flows out. With a rise of concern of an environmental 
problem, it is requested that the outflow of Se should be prevented certainly, the emission 
standard of Se is set up, and it is expected that it will continue to become severe. 
[0008] 

[Problem(s) to be Solved by the lnvention]By the way, the method of removing Se from the 
method of removing an oxidizing substance from flue gas desuifurization drain and flue gas 
desuifurization drain is developed from the former, respectively, and is proposed. However, 
the conventional method is a method of processing flue gas desuifurization drain 
individually, respectively, and removing an oxidizing substance or Se. Therefore, when it 
was going to remove an oxidizing substance and the both sides of Se from flue gas 
desuifurization drain with the application of the conventional method, the treatment process 
became complicated, and operation became complicated, and there was a problem said 
that an installation cost and a running cost increase. 

[0009]Then, the purpose of this invention is to provide how an oxidizing substance and the 
both sides of selenium (Se) are removable from flue gas desuifurization drain in one 
process. 
[0010] 

[Means for Solving the Problem]This invention persons find out that an oxidizing substance 
and Se can be doubled and removed under specific conditions, and came to complete this 
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invention method so that the example 1 of an experiment which is a process of the various 
experiments for developing a disposal method of flue gas desulfurization drain, and is 
shown below may explain. With this Description, irrespective of a wet type or dry type, a 
soot mixing type, a soot separation type, or a simultaneous oxidation method, it is 
discharged from a stack gas desulfurization facility, and flue gas desulfurization drain is 
waste water treatment equipment (waste water treatment equipment). A device formed as 
some wet stack gas desulfurization facilities may be used, and a device formed 
independently may be sufficient as a wet stack gas desulfurization facility. Water is returned 
and wastewater processed there is said. If it says, flue gas desulfurization drain will be a 
concept including all the wastewater discharged from a stack gas desulfurization facility, 
For example, wastewater which discharged a lean solution including output which fixed 
sulfurous acid gas, such as sulfurous-acid-gas desulfurization agents, such as wastewater 
of the same presentation as a lean solution, i.e., limestone etc., and gypsum fibrosum, It is 
a concept also containing wastewater discharged from a mother liquor and also a dust- 
removing tower after carrying out solid liquid separation of the lean solution, a mother liquor 
after carrying out solid liquid separation of the wastewater, and wastewater and various 
wash water at the time of a periodic check drained periodically. Therefore, flue gas 
desulfurization drain may contain sulfurous acid and a desulfurization auxiliary agent. 
[001 1]Weight of 440g prepared iron of 99% of spherical purity of a diameter of 12-3 mm of 
examples of an exper iment, it filled up with a gestalt of the fixed bed with a bulk of 1 00 cc, 
and a reaction vessel for an experiment was produced. It decided to let water flow to a 
reaction vessel for an experiment by using as raw water flue gas desulfurization drain 
obtained by processing coal-fired exhaust gas as it is also with a soot hybrid model wet 
stack gas desulfurization facility which uses limestone as an absorbent. Oxidizing 
substance concentration of raw water which oxidizing substance concentration and Se 
concentration of raw water changed with operating conditions of a wet stack gas 
desulfurization facility of a raw water extraction stage, and was used for this experiment 
was 15-18 mg-cl/L - raw water (chlorine reduced property), and Se concentration was 0.6 
mg/L. pH and temperature of raw water were 3.5 and 50degreeC, respectively. 
Subsequently, it let raw water flow to a reaction vessel with predetermined superficial 
velocity (SV (1/hr)) shown in dra wing 1. In a place which was in a stationary state, oxidizing 
substance concentration and Se concentration in treated water of a reaction-vessel exit 
were measured, and an extraction ratio of an oxidizing substance and Se was computed, 
respectively. Then, it let water flow to a reaction vessel for an experiment with various 
superficial velocity, an extraction ratio of an oxidizing substance and Se was computed 
similarly, and the result was shown in drawing 1 . Changing an extraction ratio of Se 
according to an operating condition of a stack gas desulfurization facility was checked. 
[0012]Same reaction vessel for an experiment and raw water as the example 1 of example 
of experiment 2 experiment are used, and it is SV 6 it was set as [1/Hr], and experimented 
by having boiled and adjusted various pH of raw water, and a result of Table 1 was 
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obtained. 
[Table 1] 



pH 


m&m (%) 








1 0 0 


i 3 


5 


1 0 0 


5 4 


8 


9 4 


5 3 



[0013]From a result of the example 1 of an experiment to 40 [1/Hr] With the following 
superficial velocity, it has checked that an extraction ratio of an oxidizing substance and Se 
would be about 100% and not less than 35%, respectively, and an oxidizing substance and 
a high extraction ratio of Se could be acquired from a result of the example 2 of an 
experiment in the range with wide pH. 

[0014]When it replaced with iron, metal of Mn, nickel, and Cu was used and a removal 
experiment of an oxidizing substance and Se was conducted on the same raw water as the 
example 1 of an experiment, the same result as the examples 1 and 2 of an experiment 
was obtained. 

[0015]ln order to attain the purpose of this invention based on the above-mentioned 
knowledge, a disposal method (henceforth the 1st shot dawn method) of flue gas 
desulfurization drain concerning this invention, It is the method of processing flue gas 
desulfurization drain discharged from a stack gas desulfurization facility from which a sulfur 
oxide in exhaust gas is removed, At least one kind of metal chosen from Fe, Mn, nickel, 
and Cu is contacted to flue gas desulfurization drain, and it is characterized by removing an 
oxidizing substance and selenium (Se) in flue gas desulfurization drain. 
[0016]From the example 1 of an experiment, and the example 2 of an experiment, pel 
OKISONI sulfuric acid (S 2 O g 2 ") is made into an example, and the mechanism of removal of 
the oxidizing substance by iron (Fe) and Se is explained. In practice, the main ingredients 
of an oxidizing substance are sulfur peroxides, such as pel OKISONI sulfuric acid. When 
the reaction shown in the following reaction formulae is parallel and advances 
intratemporally, by being returned to sulfate ion and S 2 O g 2 " disappearing, it accompanies 
to the sediment which consists of an iron compound generated from the ferrous metal, and 
Se precipitates, for example, it precipitates with the gestalt of coprecipitation, and is 
removed by this out of raw water. When Se of raw water converts into the gestalt of Se 
which precipitates easilier than a coprecipitation phenomenon etc., for example, selenious 
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acid, by the oxidation-reduction reaction of a ferrous metal, the extraction ratio of Se is 
improving. In pH 3.0 or more fields, returning an oxidizing substance according to (7) from a 
following formula (1), it converts into insoluble iron hydroxide or iron oxide etc., and Fe 
mainly precipitates. 
[0017] 

Fe+S 2 O g 2 "->Fe 2+ +2S0 4 2 "(1) 

2Fe 2+ +S 2 0 8 2 "->2Fe 3+ +2S0 4 2 " (2) 

2Fe 3+ +Fe ->3Fe 2+ (3) 
Fe 3+ +30H"->Fe (OH) 3 (4) 

Fe 2+ +20H"->Fe (OH) 2 (5) 

Fe 3+ +0 2 ->Fe 2 0 3 etc. (6) 

Fe 2+ +0 2 ->Fe0 etc. (7) 

[0018]Se precipitates in the state of coprecipitation with the sediment which accompanies 
to the sediment which consists of an iron compound produced from the above reaction 
formula (4) according to (7), and precipitates, for example, consists of iron compounds, and 
is removed from flue gas desulfurization drain. 

[0019]ln pH 3.0 or less field, although a reaction mechanism is not clear, Fe reacts to S 2 O g 

2 " (oxidizing substance), an oxidizing substance is returned, and Fe oxidizes generating 
hydrogen, and is converted into insoluble iron oxide etc., and it is thought that it 
precipitates. Se precipitates in the state of coprecipitation with the sediment which 
accompanies to the sediment which consists of iron compounds, such as iron oxide then 
produced, and precipitates, for example, consists of iron compounds, and is presumed to 
be removed from flue gas desulfurization drain. 

[0020]When removing Se, pH of flue gas desulfurization drain is suitably adjusted to 10 
from 3. it is because it becomes large [ contribution of a formula (5) ] a formula [ it ] (4), so 
that Se removing effect accompanying the sediment generation by a formula (5) has pH 
smaller than the effect by a formula (4) at ten or more and pH is high, and the removing 
effect of Se falls substantially. Since condensation and the coprecipitation effect fall 
according to Fe 3+ , the hydration state of Se, etc., the extraction ratio of Se tends to fall. 
When removing an oxidizing substance and Se and Fe is chosen from the above thing, the 
ranges or more of 3.0 are 3.0-10 desirable still more desirably about pH of flue gas 
desulfurization drain. Adjustment of pH may be performed in the process in which Fe is 
made to contact, and may be performed in front of the process. 

[0021 ]By feeding gas containing oxygen, for example, air, into the flue gas desulfurization 
drain in contact with iron, generation of an iron compound and precipitate can be promoted 
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by a reaction as shown in a following reaction formula (8) and the reaction formula (3), (6), 
and (7), and the extraction ratio of Se can be raised by it. 
2Fe 2+ +1/2, and0 2 +2H + ->2Fe 3+ +H 2 0 (8) 

As an introducing method of gas containing oxygen, the usual gas-liquid contact methods, 
such as a bubbling method and a spray method, are employable. In that case, it is 
desirable to adjust the introduction amount of gas containing oxygen with the redox status 
of flue gas desulfurization drain, for example, it measures the oxidation-reduction potential 
(DRP) of flue gas desulfurization drain, and the inflow of air is adjusted based on the 
measured value. 

[0022]The oxidation-reduction reaction of an oxidizing substance advances by the same, 
other metal, for example, metal, such as Mn, Cu, and nickel, reaction as Fe. For example, 
when Mn is taken for an example, in Mn+S 2 O g 2 "->Mn 2+ +2S0 4 2 "Mn 2+ +S 2 0 8 2 "- 
>Mn 4+ +2S0 4 2 "Cu. Although it becomes Cu + ->Cu 2+ ->Cu 3+ and Cu 3+ is unstable, Cu, Cu + , 
and Cu 2+ can use it as a reducing agent, and in nickel, it becomes nickel + ->nickel 2+ - 
>nickel 3+ ->nickel 4+ and nickel, nickel + , nickel 2+ , and nickel 3+ can use it as a reducing 
agent. 

[0023]The removal experiment of an oxidizing substance and Se was conducted like the 
example 1 of an experiment using the example 3 of an experiment and also the iron 
compound of a low valence, i.e., ferrous chloride, and the result shown in drawing 1 and the 
same result were obtained. 

[0024]Based on the above-mentioned knowledge, the disposal method (henceforth the 2nd 
shot dawn method) of another flue gas desulfurization drain concerning this invention, It is 
the method of processing the flue gas desulfurization drain discharged from the stack gas 
desulfurization facility from which the sulfur oxide in exhaust gas is removed, It is 
characterized by contacting at least one kind of metallic compounds chosen as flue gas 
desulfurization drain from the compound of the low valence of Fe, Mn, nickel, and Cu, or 
mixing the solution or slurry of said metallic compounds, and removing the oxidizing 
substance and selenium (Se) in flue gas desulfurization drain. 

[0025]Like the case of metal, 3.0 or more are desirable still more desirable, and the ranges 
of pH of flue gas desulfurization drain are 3.0-10. Adjustment of pH may be performed in 
the process in which flue gas desulfurization drain contacts metallic compounds, or the 
process in which the solution of metallic compounds and slurry are mixed, and may be 
performed in front of the process. The metallic compounds of a low valence are added to 
flue gas desulfurization drain so that it may become the regulation molar concentration of 
the 1000 times [ twice to ] as many ranges of Se concentration for removal of Se. On the 
other hand, the metallic compounds of a low valence are added to flue gas desulfurization 
drain so that it may become the regulation molar concentration of the 100 times [ 1 to ] as 
many ranges of oxidizing substance concentration at the removal sake of an oxidizing 
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substance. Therefore, an excessive amount of metallic compounds of a low valence are 
added to flue gas desulfurization drain so that it may become the molar concentration which 
can remove an oxidizing substance and the both sides of Se actually. 
[0026]The metallic compounds of a low valence mean the metallic compounds which it 
oxidizes and are converted into metallic compounds with a high valence on these 
Descriptions. When an iron compound is made into an example, ferric chloride (FeCI 2 ) is 
metallic compounds of a low valence. The examples of the compound of a low valence of 
the metal of Fe, Mn, nickel, and Cu are each oxide of Fe 2+ , Mn 2+ , nickel + , nickel 2+ , 
nickel 3 *, Cu + , and Cu 2+ , hydroxide, a chloride, sulfate, carbonate, sulfate, etc. 
[0027]The disposal method (the following and 3rd shot dawn method) of the flue gas 
desulfurization drain concerning this invention, It is the method of processing the flue gas 
desulfurization drain discharged from the stack gas desulfurization facility from which the 
sulfur oxide in exhaust gas is removed, Fe, Mn, nickel. And the 1st process of consisting of 
at least one of the processes of mixing the solution or slurry of the process which contacts 
at least one kind of metal or one kind of metallic compounds chosen from the group which 
consists of a compound of a low valence of the metal of Cu, and those metal to flue gas 
desulfurization drain, and said metallic compounds to flue gas desulfurization drain, pH of 
flue gas desulfurization drain is adjusted, or it has the 2nd process that feeds oxygen 
containing gas and makes a sediment generate, and is characterized by removing the 
oxidizing substance and selenium (Se) in flue gas desulfurization drain. 
[0028]Especially in addition to an oxidizing substance, in this invention method, Se is 
removable from flue gas desulfurization drain with a high extraction ratio by establishing the 
2nd process that makes a sediment generate positively. At the 2nd process, a suitable 
embodiment adjusts pH of flue gas desulfurization drain to the range of 4-9, and is 
characterized by whether it is the same as pH in the 2nd process in pH of flue gas 
desulfurization drain, and making it lower by the 1st process. By adjusting pH to this range, 
it is because removal of an oxidizing substance and Se is promoted. 
[0029]The implementation device of this invention method comprises a reaction vessel 
provided with a means to add alkali, such as acid, such as chloride, or caustic alkali of 
sodium, and to adjust pH, and the stirring means, and a setting tank which settles the 
output produced in the reaction vessel. In a reaction vessel, metallic iron may only be 
deposited, for example, and the particulate matter of metallic iron and ferric chloride may be 
added, and the fluid bed may be formed into flue gas desulfurization drain. The reaction 
vessel of the fixed-bed type provided with the packed bed of metal and metallic compounds 
may be sufficient. 
[Embodiment of the Invention] 

[0030]With reference to an accompanying drawing, working example is given to below and 
an embodiment of the invention is described to it concretely and in detail. The device 10 
which enforces this invention method comprises the reaction vessel 12 which introduces 
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flue gas desulfurization drain (simply henceforth wastewater), and is made to react to metal 
or metallic compounds, phi control equipment 14, and the setting tank 16. The reaction 
vessel 12 is provided with the following. 

Acid, for example, chloride, or the alkali 18, for example, a means to add NaOH and to 
adjust pH of wastewater to 3-9 

A means 20 to add the particulate matter of iron compounds, such as metallic iron or FeCI 2> 
and FeCI 3 . 
Agitator 22. 

The steam coil 24 which heats the wastewater which stagnates in a tub to the temperature 
of the range of 50degreeC to 80 degreeC. 

PH control equipment 14 is provided with alkali, for example, NaOH, or acid, for example, 
the means 26 and the agitator 28 which carry out chloride addition and adjust pH of 
wastewater to 3-7, and generates iron hydroxide. The air nozzle 30 which feeds the air for 
oxidation is formed, and it may be made to generate an iron oxide. The setting tank 16 is a 
sedimentation type setting tank in ordinary use, and is divided into the concentrate 
containing a sediment and treated water. 

[0031]ln the reaction vessel 12, the fluid bed can be formed by particulate matters", such as 
added metallic iron's, being under wastewater, and stirring with the agitator 22. Instead of 
forming the fluid bed of particulate matters, such as metallic iron, by stirring of the agitator 
22, wastewater can be fed in the reaction vessel 12 by the shape of a jet, and the fluid bed 
of particulate matters, such as metallic iron, can also be formed using fluid stirring of 
wastewater. A known horizontal-type fixed-bed type reaction vessel or a vertical mold fixed- 
bed type reaction vessel can also be used as the reaction vessel 12. In a fixed-bed type 
reaction vessel, it has the fixed bed (packed bed) filled up with metallic iron as a reducing 
agent, and lets flue gas desulfurization drain flow there. As metallic iron, granular or 
massive big iron material can be used. Only what deposited metallic iron to the wastewater 
in an open tub may be used. It may replace with metallic iron and may be filled up with an 
iron compound. When hydrogen gas is emitted, inactive gas may be fed from the lower part 
of the fixed bed, using an open sand mold tub, and hydrogen gas may be made to 
accompany and discharge. 

[0032]ln this example, first, the device 10 mentioned above is used, and wastewater is 
introduced into the reaction vessel 12, and adjusting pH to 3-4, ferrous chloride of powder 
state is added to wastewater so that it may turn to about 50 PPM (iron weight ppm). 
Thereby, ferrous chloride returns the oxidizing substance under wastewater, for example, 
converts a sulfur peroxide into sulfate ion. If needed, wastewater is heated with the steam 
coil 24 and the oxidation-reduction reaction of a ferrous metal or ferrous chloride is 
promoted. 

[0033]Subsequently, pH control equipment 14 adjusts pH to the eight neighborhoods, iron 
hydroxide is generated, and, subsequently to the setting tank 16, it introduces. Iron 
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hydroxide is settled in the setting tank 16. It accompanies to iron hydroxide, for example, it 
dissociates from wastewater in the state of coprecipitation, and Se precipitates. It separates 
into the concentrate which contains by this the sediment containing Se, and the treated 
waste water whose concentration of a sediment is smaller than a concentrate. It may 
replace with iron hydroxide with pH control equipment 14, the iron oxide which oxidized the 
metal ion with air may be generated, and it may be settled by the setting tank 16. Treated 
waste water and a concentrate are sent out out of a system via the lines 32 and 34, 
respectively. 
[0034] 
[Example] 

The reaction vessel 12 mentioned above working example 1 and the same reaction vessel 
for an experiment were constituted, on condition of the following, it let flue gas 
desulfurization drain flow as raw water, the 1st shot dawn method was enforced, and the 
evaluation was performed. 

1. Raw water : Flue gas desulfurization drain containing an oxidizing substance and Se 
Concentration of an oxidizing substance : 11 mg-cl/L-raw water (chlorine reduced property) 
Concentration of Se : 0.6 mg/L-raw water The amount of water flow : 0.4 L/Hr temperature : 
Operation condition of the 50 degreeC 2. this invention method Capacity of a reaction 
vessel : 270-cc metal : Iron grain, 60-cc fluid bed Temperature : 55-degreeC pH : 4.5[0035] 
After the suction filtration's according the processed raw water's to a millipore filter having 
removed the sediment and obtaining sample treatment water, when it analyzed, the 
concentration of Se of the concentration of the oxidizing substance was [ below 0.1 mg-cl/L- 
treated water (chlorine reduced property) ] 0.31 mg/L-treated water. The 1st shot dawn 
method shows that 48% of not less than 99% and Se of the oxidizing substance in raw 
water are simultaneously removable at one process so that the result of working example 1 
may show.The oxidizing substance concentration and Se concentration of treated water are 
processed by even **** low concentration. 

[0036]The experimental device of the same composition as working example 2 working 
example 1 was used, it let flow the same flue gas desulfurization drain as working example 
1 as raw water on condition of the following, the 2nd shot dawn method was enforced, and 
the evaluation was performed. 

1. Raw water : Operation condition of the same 2. this invention method as working 
example 1 Capacity of a reaction vessel : 270-cc metallic compounds : FeCI 2 is added by 
the appending rate of 70 mg-Fe/L-raw water. Temperature : 50-degreeC pH : The raw 
water processed 4.5 times by the suction filtration by a millipore filter. After removing the 
sediment and obtaining sample treatment water, when it analyzed, the concentration of Se 
of the concentration of the oxidizing substance was [ below 0.1 mg-cl/L-treated water 
(chlorine reduced property) ] 0.3 mg/L-treated water. 

[0037]The 2nd shot dawn method shows that 51 % of not less than 99% and Se of the 
oxidizing substance in raw water are simultaneously removable at one process so that the 
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result of working example 2 may show. 

[0038]The same experimental device as the reaction vessel 12 and pH control equipment 
14 which were mentioned above working example 3 w as constituted, it let flow the flue gas 
desulfurization drain containing an oxidizing substance and Se as raw water on condition of 
the following, the 3rd shot dawn method was enforced under various pH, and the evaluation 
was performed. 

1 . Raw water : Capacity of the operation condition reaction vessel of the same 2. 1st 
process as working example 1 : 270-cc metal : Iron grain, fluidized bed temperature of 60 
cc : 55 degreeCpH : as being shown in Table 2 -- capacity of operation condition pH control 
equipment of the 3. 2nd process : 240pH : as being shown in Table 2 - extraction ratio [ of 
4. oxidizing substance and Se ]: -- as being shown in Table 2 [Table 2] 



PH 




# i xm 




mmm 


S e 


3 


5 


1 0 0 


6 i 


4 


5 


1 0 0 


7 3 


4 


8 


1 0 0 


8 2 



[0039]The 3rd shot dawn method shows that not less than 60% of about 100% and Se of 
the oxidizing substance in raw water are simultaneously removable in one process so that 
the result of working example 3 may show. The oxidizing substance and Se of treated 
water are fully removed, and have become low concentration. 
[0040] 

[Effect of the lnvention]According to the 1st shot dawn method, an oxidizing substance and 
Se are simultaneously removable by contacting the metal and flue gas desulfurization drain 
which were specified. According to the 2nd shot dawn method, an oxidizing substance and 
Se are simultaneously removable by contacting metallic compounds to flue gas 
desulfurization drain, or mixing the solution or slurry. According to the 3rd shot dawn 
method, the solution or slurry of a process and metallic compounds which contacts the 
compound of a low valence of metal or metal to flue gas desulfurization drain is added to 
the 1st process of consisting of at least one of the processes mixed to flue gas 
desulfurization drain, An oxidizing substance and Se are further removable with a high 
extraction ratio by adjusting pH of flue gas desulfurization drain, or feeding oxygen 
containing gas, and having the 2nd process that makes a sediment generate positively. The 
quantity of the metal ion in the flue gas desulfurization drain which removes an oxidizing 
substance and Se simultaneously efficiently in one process and to which water is returned 
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by waste water treatment equipment by this is reduced. 
[Translation done.] 
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* NOTICES * 

JPO and IN PIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]lt is the method of processing flue gas desulfurization drain discharged from a 
stack gas desulfurization facility from which a sulfur oxide in exhaust gas is removed, A 
disposal method of flue gas desulfurization drain contacting at least one kind of metal 
chosen from Fe, Mn, nickel, and Cu to flue gas desulfurization drain, and removing an 
oxidizing substance and selenium (Se) in flue gas desulfurization drain. 
[Claim 2]A disposal method of the flue gas desulfurization drain according to claim 1 
adjusting pH of flue gas desulfurization drain to 3.0 or more. 

[Claim 3]A disposal method of the flue gas desulfurization drain according to claim 1 or 2 
feeding gas containing oxygen into flue gas desulfurization drain in contact with said metal. 
[Claim 4]It is the method of processing flue gas desulfurization drain discharged from a 
stack gas desulfurization facility from which a sulfur oxide in exhaust gas is removed, 
Contact at least one kind of metallic compounds chosen as flue gas desulfurization drain 
from a compound of a low valence of Fe, Mn, nickel, and Cu, or a solution or a slurry of 
said metallic compounds is mixed, A disposal method of flue gas desulfurization drain 
removing an oxidizing substance and selenium (Se) in flue gas desulfurization drain. 
[Claim 5]A disposal method of the flue gas desulfurization drain according to claim 4 
adjusting pH of flue gas desulfurization drain to 3.0 or more. 

[Claim 6]A disposal method of the flue gas desulfurization drain according to claim 5 
feeding gas containing oxygen into flue gas desulfurization drain with which a solution or 
slurry of flue gas desulfurization drain in contact with said metallic compounds or said 
metallic compounds was mixed. 

[Claim 7]A disposal method of flue gas desulfurization drain which is provided with the 
following and characterized by removing an oxidizing substance and selenium (Se) in flue 
gas desulfurization drain. 

It is the method of processing flue gas desulfurization drain discharged from a stack gas 
desulfurization facility from which a sulfur oxide in exhaust gas is removed, Fe, Mn, The 1st 
process of consisting of at least one of the processes of mixing a solution or slurry of a 
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process which contacts at least one kind of metal or one kind of metallic compounds 
chosen from a group which consists of a compound of a low valence of metal of nickel and 
Cu, and those metal to flue gas desulfurization drain, and said metallic compounds to flue 
gas desulfurization drain. 

The 2nd process that adjusts pH of flue gas desulfurization drain, or feeds oxygen 
containing gas, and makes a sediment generate. 

[Claim 8]A disposal method of the flue gas desulfurization drain according to claim 7 which 
adjusts pH of flue gas desulfurization drain to the range of 4-9 at the 2nd process, and is 
characterized by whether it is the same as pH in the 2nd process in pH of flue gas 
desulfurization drain, and making it lower at the 1st process. 



[Translation done.] 
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